Plastic effects of L-DOPA treatment in the basal ganglia and their relevance to the development of dyskinesia.
The development of L-DOPA-induced dyskinesia (LID) is attributed to plastic responses triggered by dopamine (DA) receptor stimulation in the parkinsonian brain. This article reviews studies that have uncovered different levels of maladaptive plasticity in animal models of LID. Rats developing dyskinesia on chronic L-DOPA treatment show abnormal patterns of signaling pathway activation and synaptic plasticity in striatal neurons. In addition, these animals show a gene expression profile indicative of structural cellular plasticity, including pronounced upregulation of genes involved in extracellular matrix remodeling, neurite extension, synaptic vesicle trafficking, and endothelial and cellular proliferation. Structural changes of neurons and microvessels within the basal ganglia are currently being unraveled by detailed morphological analyses. The structural and functional adaptations induced by L-DOPA in the brain can be viewed as an attempt to meet increased metabolic demands and to boost cellular defense mechanisms. These homeostatic responses, however, also predispose to the appearance of dyskinesia and other complications during the course of the treatment.